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@ Muiti^tatus multi-function data processing l»y and icey array. 



@ Multi-status data entry Icey and Iceyboard (20) 
capable of a one-to-one correspondence be- 
tween each Icey status and a pre-asslgned signal 
or state, with the neutral position or status 
being one of the states. Each ncm-neutral icey 
status is associated with a unique pre-deter- 
mrned signal and corresponds uniquely to a 
specific symbol, function or operation. The inv 
plementation of this invention in telephones, 
cx>mputers, cash registers and other devices is 
shown. Its implementation in telephones is 
extensively covered. 
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BACKGROUND OF INVENTION 

Field of Invention: 

The present invention relates to Iceys and key- 
boards for data entry and device control. 

DESCRIPTION OF PRIOR ART: 

Higher-density integrated circuits now enable 
computers and other electronic devices to be further 
miniaturized. As conventional data entry devices 
such as keys and keyboards are made smaller, they 
become harder to use. For customary alphanumeric 
data entry in the English-speaking world, in addition 
to the usual 10 numerals, there needs to be included 
the 26 alphabetic letters plus a certain number of 
punctuation and functional keys. The assignment of 
every such letter, numeral or function to a unique key 
results in a relatively large conventional computer 
keyboard. The use of much smaller keys to reduce the 
size of conventional keyboard would only make the 
keyboard diff teult to use and error-prone. This prob- 
lem represents a major obstacle to continued minia- 
turization of electronic goods that use conventk>nal 
keyboards. 

Prior art teaches multiple schemes that attempt 
to address this problem. For instance, in the conven- 
tional touch tone telephone, alphabets and numerals 
are assigned within twelve keys. Each key carries up 
to three alphabets and a numeral. To distinguishably 
identify a character or a numeral, an elaborate 
scheme needs to be used. Two such schemes are dis- 
closed in United States Patent 4,91 8,721 to Hashimo- 
to. April 17, 1990. and in United States Patent 
4,825,464 to Wen. April 25. 1989. 

In both the Hashimoto and Wen patents, a unique 
sequence of key strokes is required to identify a sin- 
gle alphabet These schemes are difficult to use since 
multiple cumbersome and error-prone steps are in- 
volved. There is no standard among the different 
schemes, which appear arbihrary. Hence, neither has 
gained general acceptance as a standard. 

Disclosed in United States Patent 4.065,650 to 
Lou, December 27, 1977 is a keyboard with a group- 
ing of sideways-actuated keys for use in a calculator 
and does not allow alphabet entry. 

Keyboards with multi-directional keys were 
taught in United States Patent 4.769,516 to Allen, 
September 6, 1988 and in United States Patent 
4.029,915 to Ojima, June 14, 1977. In Allen's inven- 
tion, each key can only generate up to 3 alphanume- 
rics. The user needs to exercise his fingers by extend- 
ing, flexing, or depressing vertically in order to ac- 
tuate the key. Moreover, the internal constructton of 
each key is complicated. In Ojima's patent, multi-dl- 
rectipoi^numertc and inulti-function •^e^^areypple- 
mented in a row to be used as a calculate? keypad dis- 



posed on a pen. 

Disclosed in U.S. Patent 4,687.200 to Shirai. Au- 
gust 18, 1987 is a multi-directional sustalned-on 
switch for use in a game playing apparatus. U.S. Pa- 

5 tent 4,896,003 to Hsieh, January 23, 1 990 teach^ a 
multi-position electrical switch, utilizing a cylindrical 
push-button actuating member, and designed to re- 
duce friction and wear. Like ShiraPs patent, there 
were no considerations for maximum compactness or 

10 functtonality for use as an alphanumeric key, nor were 
there provlstons for an opttonal downward compres- 
sion, or for encoding to form symbols in the ASCII or 
other standard code. 

None of the aforementioned patents discloses a 

15 functfonal keyboard that is compact in size, and en- 
able all the alphanumerics plus special operatkm 
functtons. 

OBJECTS AND ADVANTAGES: 

20 

The present invention comprises a special key 
and a keyboard comprising an array of such special 
keys that can bypass the shortcomings in the prior 
art Specifically, an array of directtonally tiltable, 
25 compressible or directable keys are embedded within 
a frame. Unlike keys in conventional keyboards, each 
key in the present invention can be nnovable or tiltable 
in a plurality of directions including an optional verti- 
cal diiection and is capable of generating multiple, 
30 different, distinct and pre-determined signals which 
are then mapped to alphanumerics, symbols, func- 
tions and operattons, typically in a unique one-to-one 
correspondence. 

More than one alphanumeric character or funo- 
35 tion are assigned to each key. However, only one spe- 
cific, distinct, pre-assigned character or functton is 
associated with each distinct, pre-determined direc- 
tional actuatton of the key. In one embodiment of this 
novel key, each tiltable direction, including a[noptk)n- 
40 al] vertical downward direction, is associated with a 
pre-assigned and unique signal. Each such signal can 
be encoded to correspond to an alphabet, a numeral 
or a special function or operatton. With keyboards im- 
plemented in this manner, the number of physfcal 
45 keys can be sharply curtailed resulting in keyboards 
very compact in physical size, and yet without reduo- 
tton in the key size itself or the amount of space sur- 
rounding each key. Implemented in this manner, the 
operator can easily perform data entry without over- 
50 striking the neighboring keys as commonly occurs 
with conventional keyboards using miniaturized keys. 

In the instant invention, each key can address 
five alphanumerics or functions. Each directbnal 
contact can be distinctly actuated without confuston. 
55 in addition to stroking in the vertical direction, the key 
can be tilted in four sideways directions. Each side- 
ways contact direction corresponds to the bridging of 
a switch on a circuit board underneath the key top and 
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results in the selective generation of a specific, differ- 
ent, distinct and pre-assigned sigr^ corresponding 
to said direction which is associated uniquely with a 
symbol, function or operation. The optional vertical 
downstroke corresponds to simultaneous bridging of 
all four sideways contacts and is interpreted as a 
unique, specific, distinctf ifth directional stroke that is 
also associated uniquely with a symtx>l, function or 
operatton. 

Decoding circuits on the circuit t>oard generates 
a code upon closing of the switch(es). The code can 
be an ASCII or other standard code. When the key top 
is completely pressed downward, all four contacts un- 
derneath the key top are bridged in the circuit tx>ard. 
The decoding circuit can, if so designed or program- 
med, choose to interpret this as a fifth specific dis- 
tinctive key stroke and if so generates a unique pre- 
assigned corresponding code accordingly. With each 
key able to address five alphanumerics, operations or 
functions, the number of keys in a conventional key- 
board can theoretically be reduced by five times, 
without any sacrifice in functtonaltty. 

In one embodiment of the present invention, the 
keyboard is installed as a unique key panel for a tel- 
ephone. The tetters Q and Z are represented in proper 
alphabetic sequence without disturbing the tradition- 
al progressive sequential relationship between the al- 
phabetic and numeric characters. There is no need for 
a memorized procedure to dial a string of letters. The 
scheme is straightforward, self-evident and direct 

In another embodiment of the present invention, 
the keyt)oard is implemented for use with a palm-size 
computer. The number of keys are reduced and each 
key can encode more than one alphanumeric charac- 
ters orfunctions. Key dimensions need not suffer any 
r6ductk>n in size. The keys can be comfortably actu- 
ated by the user and there no sacrificing in the 
number of functtons compared to a conventional key- 
board. 

In yet another embodiment, the keyt)oard of the 
present invention is installed as a control panel for a 
cash register. With numerals, alphabets and extra 
functions all integrated together, all operations are 
available as "single-stroke" or "one-step" actuation, 
despite the sharp reduction in the number of keys. 
The capabilities of a cash register using such a key- 
board are vastly increased. 

Hence, it is the object of the present invention to 
provide a keyboard with a reduced number of keys but 
able to fully encode, in a simple, easy, stra^htforward 
manner, all the alphanumerics and operational func- 
tions as are nornnally availak>le in a conventional key- 
board. 

It is another object of the present invention to 
have the keyboard reduced in size but without the 
need to reduce key size so that the operator can easi- 
ly perform data entry without overstriking the adja- 
cent keys as commonly occurs in crowded keyboards 



with undersized keys. 

It is yet another object of the present inventton to 
provide a keytx>ard with a reduced number of keys 
that nonetheless enables a full representation of al- 

5 phanumerics and operational functions to be effected 
with ease, speed, accuracy and comfort, without the 
use of any multi-stroke memorization schemes. 

It is still yet another object of the present inven- 
tion to provide a keyt>oard which is small in overall 

10 size, simple in construction, low in manufacturing 
cost and reliable in functton but preserves the conve- 
nience and utility of any conventional keyboard. 

It is a further object of the present invention to 
provide a keyboard which is universally adaptable to 

IS various kinds of devtees and instruments that require 
the use of keys for data entry or control. 

These and other advantages, features and ob- 
jects of the present invention will be apparent from 
the following descriptton in conjunction with the draw- 

20 ings. 

DESCRIPTION OF DRAWINGS: 

Fig.1 is a cut-away isometric view of the prefer- 
25 red embodiment of the present invention Illustrating 
the general structure of a telephone keyt)oard. 

Fig.2 is an enlarged isometric view of two con- 
cave keys from Fig.1 showing specific alphanumeric 
or function assignment to each key facet 
30 Fig. 3 \s a cross-sectional view of the concave key 

taken along line 3-3 of Fig.2 showing an example of 
its internal construction with the key in its non-oon- 
tacted neutral position. 

Fig.4 shows a cross-sectk>nal view of the con- 
35 cave key shown in Fig.3 being pushed skJeways into 
a preselected actuated contact positk>n. 

Fig.5 shows another cross-sectional view of the 
concave key shown in Fig.3 being pressed into yet an- 
other preselected actuated position with all the 
40 flange electrodes of the key top in full electrical con- 
tact with their corresponding electrodes on the circuit 
board, as actuated by the downward push of the 
user's finger tip. 

Fig.6 is a perspective view of another embodi- 
es ment of key design with opttonal anti-skid perimeter 
ridge and optional center catches. 

Fig.7 is a cross section view of key top in Fig.6 
taken along the line 7— -7. 

Fig.8 shows the top view of the keyboard layout 
so of the preferred embodiment of the present invention 
serving as an advanced telephone keypad. 

Fig.9 shows the top view of the keyboard layout 
of another embodiment of the present inventk>n serv- 
ing as a computer keyboard. 
55 Fig.10' shows the top view of the keyboard layout 

of yet another emt>odiment of the present invention 
serving as a compact key panel for a cash register. 
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LIST OF REFERENCE NUMERALS: 



20 


keyboard 


22 


key matrix 


24 


key 


26 


keyboard frame 


28 


keyboard face plate 


30 


circuit tx>ard 


32 


keyt)oard base 


34 


elastomer gasket 


35 


finger tip 


36 


openings hi keyt>oard face plate 


38 


peripheral flange of key top 


40 


flange contact electrode 


42 


circuit board contact electrode 


44 


circuit traces 


46 


key facet 


52 


elastic leaf gasket around each key 


54 


resilient member 


56 


perimeter ridge on key top 


58 


center catch 


62 


advanced telephone key array 


64 


visual display means such as LCD 


66 


LED indicator light 


68 


compact ccmiputer keyboard 


70 


compact cash register keyboard 



BEST MODE FOR CARRYING OUT THE 
INVENTION 



Referring now to Rg.1 which shows a cut-away 
isometric view of the preferred embodiment of the 
present invention, it will be seen that a key board is 
designated by reference numeral 20. An array of keys 
arranged in a matrix format in the preferred emt>odi- 
ment is designated by reference numeral 22. Key ma- 
trix 22 comprises a plurality of keys 24A to 240. Keys 
24A-240 are enclosed within frame 26 which consists 
of a circuit board 30, sandwiched k>etween face plate 
28 and base 32 and sealed with optional elastomer 
gasket 34. Face plate 28 has multiple openings 36 al- 
lowing keys 24A-240 to pass through and be acces- 
sible to the user. On the surface of circuit t>oard 30 are 
contact electrodes 42 and circuit traces 44. Each ac- 
tuation of any of the keys 24A to 240 would bridge a 
certain set of predetermined contact electrodes 42 
and allow the passage of current through traces 44. 

Decoding circuit identifies the sources of the spe- 
cific current in each of traces 44 and generates elec- 
trical signals corresponding to each alphanumeric or 
function keystroke. 

Nottee that each of keys 24A to 240 is mechani- 
cally tiltable in several preselected directions. Each 
specific preselected contact position corresponds to 
a unique, distinct, predetermined signal of operation 
which is in turn decoded to a distinct, different, pre- 
assigned alphanumeric symtx)l or function. With this 
feature each key can generate 5 different distinct sig- 
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nals. The number of keys can therefore be reduced 5- 
fold compared to conventional keyboards. 

Fig.2 shows a dose-up isometric view of the keys 
24B and 24C in Fig. 1 . Each key has a key top 48, each 
5 with a concave, 5-facet top: four slanted facets or 
areas 50A to 50D, labeled in a dock-wise diredion, 
and one flat central facet 50E. The concave contour 
enables comfortable fit of the user's finger tip and 
more importantly, precise control of directions^ move- 
to ment of the key. 

In this embodiment, each of keys 24A to 240 can 
be actuated in five positions when user's finger pres- 
sure is applied to each of the five key facets or areas 
50Ato50E. 

IS Optional elastic leaf gaskets 52 can cover the 

gaps between key tops 48 and the openings 36 within 
face plate 28. Elastic gaskets 52 prevent dust and 
moisture from entering the interior of keyt>oard 20 and 
assist the return to neutral key position after side- 

20 ways actuation. As an alternative, the entire key- 
board surface can be covered by a single elastomer 
membrane for shielding against dust and grime. 

Flg.3 is a cross-sectional view of key 24C taken 
along line 3-3 of Fig.2. Key top 48 has four peripheral 

25 flanges 38. Centered on the bottom surface of each 
peripheral flange 38 is a contact electrode 40. Direct- 
ly underneath each electrode 40 is a set of electrodes 
42 printed on the surface of circuit board 30. Each set 
of electrodes 42 is split into halves as shown in Fig.1 . 

30 When a key stroke is actuated, flange electrode 40 is 
pressed down, thereby t>ridging the gap in drcult 
board electrodes 42, allowing current to pass through 
to deoodffig circuit for interpretation. Underneath the 
central facet 50E of key top 48 is a resilient member 

35 54. In this embodiment, resilient member 54 is a coil 
spring. Other suitat)le substitutes nnay Indude an 
elastomer tube, cylinder or a pre-shaped piece of 
elastic material with recoil or springy properties. 
Notice that each of keys 24Ato 240 has a neutral 

40 non-actuated position and 1 vertical and 4 sideways 
actuatable contact positions. Shown in Fig 4 is the rel- 
ative position of key top 48 in one of its actuated side- 
ways contact positions, with one of its electrode 40D 
in contact with its corresponding electrodes 42D on 

45 circuit board 30. Each sideways actuated position 
corresponds to a specific unique, pre-assigned al- 
phanumeric symt>ol orfundk>n. 

Shown in Fig.5 is an actuated vertical contad 
position with all four key flange electrodes 40Ato 400 

50 in full electrical contad with all four circuit board elec- 
trodes 42Ato 42D on circuit board 30. in this instance, 
simultaneous engagement of all 4 sets of contacts 
produce a unique current flow pattern which is decod- 
ed as a specific, unique pre-asslgned 5th function. 

55 Any actuatable position Induding the two shown 

in Fig.4 and Fig.5 can be adivated by a user's finger 
tip 35, or any slender objed such as a penci. Addi- 
tionally, many variations of and additions to the de- 

4 
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sign of the key top itself are possit>le. Two alternative 
emt)odiments are shown in Fig.6. 

For example, if it desired to ensure that the key 
is accurately actuatable even by hard siippery objects 
such as a pen tip, the entire key can be made of non- 
slip elastomer material, and/or structural barriers to 
slippage in the form of a ridge 56 or center catch 58 
can be integrated as part of the key design. 

Fig.7 is a cross-sectional view of the key top in 
Ftg.6 taken along the line 6-6 to further illustrate the 
relationships of the perimeter ridge 56 and center 
catch 58 to the key facets. In other feasible embodi- 
ments, the key itself can be convex instead of con- 
cave and the direction of stroking or activation can be 
pulling instead of pushing. Such variations in imple- 
mentation and emtKXliment will be readily apparent to 
those skilled in the art 

Fig.8 shows one emt>odiment of the present in- 
ventton incorporated as an advanced telephone key 
array 62. As previously mentioned, there is no 
scheme of keystroke sequence to be memorized In 
the present invention. Alphanumeric entry by key Is 
direct and self-evident In addition to alphanumeric 
symt>ols traditionally found in phone keypads, keys 
24Ato 241 provide for previously missing letters Q and 
Z along with a full complement of punctuatk)n sym- 
bols and calculator functions. The conventional pair- 
ing of alphabets to numeric symbols is preserved, al- 
lowing businesses to not only keep their unique 
phone numt>er3 that spell pre-established messages 
(e.g. 1-800-FLOWERS) but also to create new ones 
as well, now with the inclusion of alphabets Q and Z 
(e.g. 1-800-FORQUIZ). 

Keys 24J to 240 provide many more functions 
thus vastly expanding the capabilities of such tele- 
phone keypad. For example, by activating the DATA- 
BASE portion of key 24J, the keyboard can be placed 
in word processing mode capable of sending text 
messages through the phone lir^. In order to maxi- 
mize the new capabilities imparted to the standard 
telephone by this novel keypad, a visual display 
means 64 such as a LCD (Liquid Crystal Display) or 
TFT (Thin Film Transistor) panel may be deployed in 
conjunction wfth telephone key array 62. 

Electronic telephone directory "Rolodex (trade- 
mark)*'-like functktns can readily be inputted into the 
telephone's nrtemory either by direct entry or transfer 
via a link from another storage means such as a com- 
puter. Names and addresses may then be searched, 
scrolled and selected, and a single key command, 
such as <Enter>, directs the phone to dial the select- 
ed part/s number. 

Reminders for appointments and other events 
can be entered into the telephone's memory and pro- 
grammed to emit audio or visual signals as reminders 
at the appropriate time and on appropriate date. Each 
alphabet entry is a one-step operatton in contrast to 
the conventional telephone keyboards where a 



memorized series of key strokes are needed to per- 
form the conversion to alphabet and other fiinctbns. 
Other features such as converting to the speaker- 
phone mode, when so equipped, can also be carried 

5 out easily by pushing the speaker facet of key 24L as 
shown in Fig.8. 

Computerized message deposit and retrieval 
systems such as voice mail can now be fully user ca- 
pable when dealing with last names beginning with Q 

10 and Z. In addition, phones equipped with the new key 
pad and display nneans can serve as written message 
depositories as illustrated in Fig.8. Call waiting fea- 
tures can attain special capability of sOent display of 
flashing signs and alerts, and/or waiting caller's iden- 

15 tity and message. Communicatk>n by the deaf or 
mute will be greatly eased and expanded without 
need for special expensive TDD equipment or opera- 
tor assistance. 

Many other functtons and capabilities are made 

20 possible by this unique key and hence keypad. Brief- 
ly, and referring again to Fig.8, by pushing the CALC 
facet of key 24C. for example, the calculator function 
is activated and a LED light 66 on the CALC facet 
lights up to confirm and remind that the phone is now 

25 in CALC mode. In this mode, the alphanumeric func- 
tions are temporarily disabled to permit quick calcu- 
lation. Key facets with LED lights such as CALC, 
SHIFT, ALPHA, MUTE, etc. are toggle type switches 
which alternate between on and off states as they are 

30 repeatedly pressed. CAPS-LOCK facet permits con- 
tinued alphabetic entry in capital letters. Depression 
of SHIFT key function on key 24J switches the side- 
facet punctuation functions of key 24A from "?•, 
and to the calculator functions V, T indi- 

36 cated around the key's perimeter. 

Likewise, shift key in conjunctton with key 24L 
would convert ■Speaker', "Enter, "Hold* and "Cancel 
Alarm' functions to scroHing functions. The "Cancel 
Alarm" feature is to terminate or cancel alarm indica- 

40 tor when a preset reminder alarm time is reached and 
the LCD panel displays the purpose of the alarm or 
reminder. Other fijnctk>ns on the phone keypad are 
self-explanatory. The further addftion of an autofocus 
vkleo input means in conjunction with a TFT panel 

45 and optical fiber transmission will enable wide scale 
teleconfa-encing. These diverse enhanced capabili- 
ties of such an advanced telephone as discussed In 
the preceding paragraphs are the subject of a sepa- 
rate patent application. 

so f\Q.9 shows the key layout of a compact size 

computer keytx>ard 68. As is dearly shown, the nunrv- 
ber of keys are substantially decreased when corrv 
pared to a conventional computer keyt>oard. it is ideal 
for present day palm-size or pocket-size computere. 

55 The number of keys is reduced without necessitating 
a decrease in key size such that their operation can 
still be performed with ease and accuracy. Moreover, 
there is no sacrifice in the number of alphanumerics 

5 
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and functions. A logical alphabetical and clockwise 
designation of key facets or areas makes the use of 
said keyboard simple and easy. 

Fig.10 shows the layout of another embodiment 
of the present invention in the form of an electronic 
cash register keypad 70. In addition to the standard 
functions of a conventional electronic cash register, 
many more functions can be incorporated into rela- 
tively few keys. Furthermore, all operations can be 
implemented as a "single-stroke" execution without 
memorization. This feature substantially Increases 
the machine's capabilities. 

CONCLUSION, RAMIFICATION AND SCOPE OF 
INVENTION: 

It is apparent from the foregoing detailed disclo- 
sure that this invention is a unique, highly versatile 
technological advancement providing for a multi-sta- 
tus key for data input, whereby each distinct pre-de^ 
termlned directional movement or status of key re- 
sults in selective generation of specific, distinct pre- 
assigned signal. Because each key is uniquely able to 
represent multiple functtons, it provides a new level of 
simplicity, expanded capabilities and miniaturization 
not previously possible. 

Because limitation in keyboard miniaturization is 
commonly viewed as the major obstacle to continued 
miniaturization of devices such as portable tele- 
phones, computers and other devbes requiring data 
processing via keys, the present inventton represents 
an important technological advancement and an- 
swers a longfelt and pressing need. 

In addition to its important applk^atlon in tele- 
phones and computerized business machines, many 
other applications are feasible within the scope of the 
invention. For example, the present invention can be 
used as a control keypad for a variety of household 
appliances such as master remote control device for 
integrated audio-video entertainment, microwave 
oven, security alarm panel and the tike. 

It is also apparent that the present invention can 
be used as a human-machine interface for a variety 
of industrial instruments and equipment such as bar- 
code inventory control apparatuses or rot>otic con- 
trols. 

It is also anticipated by this invention that the 
keyboards or keypads need not be restricted to com- 
pact or scaled down version of the conventional coun- 
terparts. For example, the present invention can well 
be implemented as a full-sized conventional comput- 
er keyboard but with substantially more functional 
keys incorporated. 

Alternatively, the present invention can be modi- 
fied as a data entry device to computers, word proc- 
essors or even telephones for some languages such 
as Chinese or Japanese where a large numt>er of 
keys may otherwise be required. Lastly, the designs 



of the key(s) and/or keypad can be modified as de- 
sired. For example the key top can be convex instead 
of concave, can have a plurality of sides other than 
four, and can be actuated by pulling instead of push- 

5 ing and sliding instead of tilting. Likewise, the sensing 
means for detecting the actuation of each key facet 
can be an electric, mechanical, electromechanical, 
piezoelectric, voltage-change or capacitance-change 
sensor, to name just a few alternatives. 

10 Furthermore, indicator means to inform, indicate 

to or alert a user of, and to confirm, the activation of 
a particular symbol, functk>n or operation just select- 
ed, or the mode or status under which the user is op- 
erating can also be accomplished by various means, 

15 including the use of lights, sounds and tactile feed- 
back. 

The simultaneous actuation of all contacts of 
each key, such as the downward stroke in the illu- 
strated emt>odiment, is an optional feature or status, 

20 which need not, although may if desired, correspond 
to a symbol, functton or operatkm. 

The present invention may t>e applied to any data 
Input/output device where an increase in the key's 
functionality or a reduction in the number of keys is 

25 advantageous. Thus the inventk>n may be readily ap- 
plied to control panels of various household applianc- 
es such as telephones, consumer goods such as 
camcorders, and various other gadgets such as TV 
remote controls, all of which use input keys or buttons 

30 or their equivalents, which are amenable to sut>stitu- 
tion by the present lnventk>n to achieve an increase 
of functionality and/or a decrease In the number of 
keys while reducing the size of the control panel. 
Nor is the present inventton limited in its applica- 

35 tion to the details of the construction and to the ar- 
rangements of the components set forth in this dis- 
closure or illustrated in the drawings, as the present 
inventk>n is capable of other embodiments and of t)6- 
ing practiced and carried out in various ways. It is to 

40 be understood that the phraseology and terminology 
employed herein are for the purpose of description 
and should not be regarded as limiting. Those skilled 
in the art will appreciate that the conception of this 
invention may be readily utilized as a basis for the de- 

45 signing of other structures, methods and systems for 
carrying out the several purposes of the present in- 
ventton. 

Even though numerous characteristics and ad- 
vantages of the present invention have been descri- 

50 bed and set forth herein, togetherwith details relating 
to the structure and function of the inventk>n, the dis- 
closure herein is illustrative only. It will be readily un- 
derstood by those skDled in the art that changes may 
be made in form and detail, especially in matters of 

55 shape, size and arrangement of parts and the use of 
functional equivalents and substitutes, within the 
principles of the invention and to the fiill extent indi- 
cated by the broad general meaning of the terms in 
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which the daims are expressed. 

It is important therefore, that the daims be re- 
garded as induding such equivalent approadies and 
constructions insofar as they do not depart from the 
spirit and scope of the present invention. 



Claims 

1. An alpha-numeric keyboard, comprising: 

an array of at least ten multi-status keys, each of 
said keys having a d'^it of 0 through 9 uniquely 
assodated therewith, six of said keys having 
three different letters uniquely associated there- 
with and two of said keys having four different let- 
ters uniquely associated therewith, said eight 
keys having assodated letters accommodating 
all twenty-six letters of the alphabet 

2. The alpha-numeric keyt>oard according to daim 

1, wherein one of said two keys having four letters 
associated therewith has the number 7 associat- 
ed therewith, and the other of said two keys hav- 
ing four letters assodated therewith has the num- 
ber 9 assodated therewith. 

3. The alpha-numeric keyboard according to daim 

2, wherein said two keys having the digits 0 and 
1 associated therewith have no alphabetic letters 
assodated therewith 

4. The alpha-numeric keyboard according to daim 

3, wherein said two keys having the digits 0 and 
1 associated therewith also have punctuational, 
calculation and telephonic functions assodated 
therewith. 

5. The alpha-numeric keyt>oard according to daim 

4, further comprising a drcuit t>oard, and wherein 
certain of said multi-status keys comprise: 

a key top member having n fiacets; 
a resilient member extending from said drcuit 
board and connected to a bottom of said key top 
member, said resilient member acconrvnodating 
movement of said key top memt>er under operar 
tor control and biasing said key top member to a 
neutral position; 

n -1 key contacts connected to and posit toned 
at>out a tMttom surface said key top; and 
n -1 board contacts connected to the drcuit 
tx>ard, one of each of said key contacts being 
unk)uely associated and in juxtaposition with one 
of said t>oard contacts. 

6. The alpha-numeric keyt>oard according to daim 

5, wherein each of n -1 of said facets is uniquely 
assodated with one of said key contacts and one 
of said t>oard contacts. 



10 



IS 



20 



25 



30 



3S 



40 



45 



50 



55 



7. The alpha-numeric keyt>oard according to daim 

6, wherein one of said facets, exdusive of said n 
-1 of saki fecets, is assodated with the totality of 
said key contacts and said board contacts. 

8. The alpha-numeric keyt>oard according to daim 

7, wherein movement of sakJ key top member 
upon said resilient memt>er obtains engagement 
of seleded ones of uniquely associated key con- 
tacts and board contacts. 

9. The alpha-numeric keyboard according to daim 

8, wherein said movement of said key top men>- 
ber upon said resOient member further attains sh 
multaneous engagement of each of sakl uniquely 
associated key contacts and board contacts. 

10. A multi-status key for data or signal input to a dr- 
cuit board, comprising: 

a key top member having n facets; 
a resilient member extending from the keyboard 
and connected to a bottom of said key top mem- 
ber, said resilient member accomnnodating move- 
ment of said key top member under operator con- 
trol and biasing sakl key top memt>er to a neutral 
position; 

n -1 key contacts connected to and positioned 
about a txittom surface of said key top; and 
n -1 board contacts connected to the circuit 
board, each of said key contacts being uniquely 
associated and in juxtapositton with one of said 
t>oard contacts. 

11. The multi-status key according to daim 10 where- 
in each of n -1 of said facets is uniquely assod- 
ated with one of said key contacts and one of said 
t>oard contacts. 

12. The multi-status key according to daim 11. 
wherein one of sakJ facets, exdush^e of said n -1 
of said facets, is assodated with the totality of 
said key contacts and said board contacts. 

13. The multi-status key according to daim 12, 
wherein movement of said key top member upon 
said resilient member attains engagement of se- 
lected ones of said uniquely assodated key con- 
tacts and board contacts. 

14. The multi-status key according to daim 13, 
wherein said movement of said key top member 
upon said resilient member further attains simul- 
taneous engagement of each of said uniquely as- 
sodated key contacts and t>oard contacts.- 
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